SEQUENCE LISTING 



<110> E. I. du Pont de Nemours and Company 

<120> Genes Encoding Sulfate Assimilation Proteins 

<130> BB-1167-D 



<140> 
<141> 



<150> 60/092,833 
<151> July 14, 1998 



<160> 8 



<170> Microsoft Office 97 



<210> 1 

<211> 2327 

<212> DNA 

<213> Oryza sativa 



<400> 1 

gcacgaggaa 

gaaaacctcg 

ccgagttcca 

tgctcggaag 

ggtcgtcgtc 

ttaagaggag 

atgaggaact 

ttcatggaag 

tgctccgaac 

cgctagctga 

tgcatggcgt 

gttcatcatt 

atgtcaggaa 

caccacaatc 

aagaacctcc 

attcccctga 

ctgtcgctgg 

cagatagtgc 

cacaccgagt 

aagatatatt 

atgaccgccg 

gggctgaagt 

ggcagttcaa 

tgcatgttga 

agaagtacaa 

atcaagcatg 

aggatgttga 

tagcacaaac 

ttgataaggt 

atggatgcgc 

accagatatg 

aagtgaagct 

cacgtcagga 

aagaggtagt 

aacaagttga 

ataactatgt 



gaggaaatat 
agccaaggcc 
cgggttccgt 
gccgctccgt 
ggccagcata 
caaggttgag 
ggtctcagag 
ctatcaacag 
aaagaatcct 
tgaatttggt 
tcttaagaag 
aggtgcctgt 
ggatattctt 
tggggcttat 
tgaggtcacg 
accaatatat 
agataactct 
aggagagcct 
ggagaccaca 
gtatgctata 
atatagcagg 
cgaaaaatac 
cagctaccta 
taatggtcgt 
tttggaagtt 
gaaagatccc 
tcccctgaat 
agaagctgaa 
tggcatcaag 
tagaccatat 
gcttggagga 
tcaagatatt 
aggtgaatct 
gaacaagtgg 
taacaattct 
gagcattgca 



cccactcgct 
ccgactccga 
gggggtggcg 
gtggcgaccc 
cgcgccgtct 
atcatcaagg 
gctcccaata 
acggaccgtg 
tgtggaaaag 
attggaacac 
aacctgaaga 
ggagatctca 
tttgctcaag 
tatgacctgt 
aaagctcgca 
ggcacacagt 
gttgatattc 
gttggcttca 
ttccctcgat 
aaagcaatag 
atgaagtatc 
tatggaaaga 
ggatggcagg 
gtcgcagggc 
agcattactc 
atcacagcag 
attacttcca 
cgagggattc 
gaccatgagt 
atggcagagg 
acaccaaacc 
gagaaggttt 
tttggtagct 
gcagagtcag 
gaccacgggt 
ggagaaaatt 



tcgacactct 
ctccggtgat 
gcggcgcggc 
ctcacgcggc 
ccgcgccact 
agaagagcaa 
ttaatgacag 
atgttcgtgg 
ttccaaacca 
tccgattgac 
ctgtcatcag 
acagaaatgt 
aaacagcaga 
gggtggatgg 
atgacaacac 
atctgccaag 
tgaccaatga 
acatttatgt 
tggctgatcc 
tcgtcacaca 
tgattgataa 
agtttgaaga 
aacagggtga 
aagcaaagaa 
caaaccagaa 
ctcttgctca 
tggcatgtcc 
tgccgattct 
cggtagtggt 
ttggctttgt 
agagtaccct 
tggaaccatt 
tcacacgccg 
catcagctgc 
ccaatgcggg 
ttgtcaattt 



cttccccttc 
gtcggcggcg 
gcagctgcag 
ggcccccgct 
caagaaggat 
ttttcttcgg 
cgctgtccag 
gcagaagaat 
gctttacttg 
gaccagacaa 
cactgttata 
acttgcacct 
gaatatcgca 
agaaaagata 
atatggaaca 
aaagttcaag 
catcggtgtt 
tggtggtggc 
actgggttat 
gagggaaaat 
ctggggaatt 
ttctcgtcct 
tggaaaatta 
aactctacga 
tcttatctta 
atctggcctg 
tgccttacca 
taaacgaatt 
gaggataaca 
tggtgatggc 
agctgaaacc 
gttttcctat 
gacgggattt 
atgatggact 
catcgtcaag 
cgttgacaag 



ttctcccgga 
gtggggggag 
aggtcgcgga 
ggcggcggcg 
gcatctgaag 
taccctttga 
cttattaaat 
tactcgttta 
gctatggata 
acatttcagc 
aagaatatgg 
gcagcacctt 
gctcttctta 
atgtcagccg 
aatttccccg 
attgctgtca 
gttgttgttt 
atgggtagga 
gttcctaagg 
gggagaaggg 
gagaagtttc 
ttgcccgaat 
ttctacggag 
gagattattg 
tgtgggattg 
ctggaaccaa 
ctgtgccctc 
agagcagttt 
ggctgcccta 
ccaaacagtt 
tttatgaata 
tggaacagca 
gacaaattga 
gctttcgctg 
ggctctcaac 
attgaggact 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 



1 



cgccgactcg ggtttggaat cgttcgttca gataattaat caaaattttt cgtgtactct 2220 
ggtttgagaa aaaaaaatgt gcttatgaga aaacaaaagg aaccctggct gtttactttg 2280 
gaataaattg cttggaaagt gtactgaata aaaaaaaaaa aaaaaaa 2327 

<210> 2 

<211> 673 

<212> PRT 

<213> Oryza sativa 

<400> 2 

Thr Arg Lys Arg Lys Tyr Pro Thr Arg Phe Asp Thr Leu Phe Pro Phe 
1 5 10 15 

Phe Ser Arg Arg Lys Pro Arg Ala Lys Ala Pro Thr Pro Thr Pro Val 
20 25 30 

Met Ser Ala Ala Val Gly Gly Ala Glu Phe His Gly Phe Arg Gly Gly 
35 4 0 4 5 

Gly Gly Gly Ala Ala Gin Leu Gin Arg Ser Arg Met Leu Gly Arg Pro 
50 55 60 

Leu Arg Val Ala Thr Pro His Ala Ala Ala Pro Ala Gly Gly Gly Gly 
65 70 75 ^ 80 

Ser Ser Ser Ala Ser lie Arg Ala Val Ser Ala Pro Leu Lys Lys Asp 
85 90 " 95 

Ala Ser Glu Val Lys Arg Ser Lys Val Glu lie lie Lys Glu Lys Ser 
100 105 ^ 110 

Asn Phe Leu Arg Tyr Pro Leu Asn Glu Glu Leu Val Ser Glu Ala Pro 
115 120 125 

Asn lie Asn Asp Ser Ala Val Gin Leu lie Lys Phe His Gly Ser Tyr 
130 135 140 

Gin Gin Thr Asp Arg Asp Val Arg Gly Gin Lys Asn Tyr Ser Phe Met 
145 150 155 160 

Leu Arg Thr Lys Asn Pro Cys Gly Lys Val Pro Asn Gin Leu Tyr Leu 
165 170 175 

Ala Met Asp Thr Leu Ala Asp Glu Phe Gly lie Gly Thr Leu Arg Leu 
180 185 " " 190 

Thr Thr Arg Gin Thr Phe Gin Leu His Gly Val Leu Lys Lys Asn Leu 
195 200 205 

Lys Thr Val lie Ser Thr Val lie Lys Asn Met Gly Ser Ser Leu Gly 
210 215 220 

Ala Cys Gly Asp Leu Asn Arg Asn Val Leu Ala Pro Ala Ala Pro Tyr 
225 230 235 240 

Val Arg Lys Asp lie Leu Phe Ala Gin Glu Thr Ala Glu Asn lie Ala 
245 250 255 

Ala Leu Leu Thr Pro Gin Ser Gly Ala Tyr Tyr Asp Leu Trp Val Asp 
260 265 270 



2 



Gly Glu Lys lie Met Ser Ala Glu Glu Pro Pro Glu Val Thr Lys Ala 
275 280 285 



Arg Asn Asp Asn Thr Tyr Gly Thr Asn Phe Pro Asp Ser Pro Glu Pro 
290 295 300 

lie Tyr Gly Thr Gin Tyr Leu Pro Arg Lys Phe Lys lie Ala Val Thr 
305 310 315 320 

Val Ala Gly Asp Asn Ser Val Asp lie Leu Thr Asn Asp lie Gly Val 
325 330 335 

Val Val Val Ser Asp Ser Ala Gly Glu Pro Val Gly Phe Asn lie Tyr 
340 345 350 

Val Gly Gly Gly Met Gly Arg Thr His Arg Val Glu Thr Thr Phe Pro 
355 360 365 

Arg Leu Ala Asp Pro Leu Gly Tyr Val Pro Lys Glu Asp lie Leu Tyr 
370 375 380 

Ala lie Lys Ala lie Val Val Thr Gin Arg Glu Asn Gly Arg Arg Asp 
385 390 395 ^ 400 

Asp Arg Arg Tyr Ser Arg Met Lys Tyr Leu lie Asp Asn Trp Gly lie 
4 05 410 415 

Glu Lys Phe Arg Ala Glu Val Glu Lys Tyr Tyr Gly Lys Lys Phe Glu 
420 425 430 

Asp Ser Arg Pro Leu Pro Glu Trp Gin Phe Asn Ser Tyr Leu Gly Trp 
435 440 445 

Gin Glu Gin Gly Asp Gly Lys Leu Phe Tyr Gly Val His Val Asp Asn 
450 455 460 

Gly Arg Val Ala Gly Gin Ala Lys Lys Thr Leu Arg Glu lie lie Glu 
465 470 475 480 

Lys Tyr Asn Leu Glu Val Ser lie Thr Pro Asn Gin Asn Leu lie Leu 
485 490 495 

Cys Gly lie Asp Gin Ala Trp Lys Asp Pro lie Thr Ala Ala Leu Ala 
500 505 510 

Gin Ser Gly Leu Leu Glu Pro Lys Asp Val Asp Pro Leu Asn lie Thr 
515 520 525 

Ser Met Ala Cys Pro Ala Leu Pro Leu Cys Pro Leu Ala Gin Thr Glu 
530 535 540 

Ala Glu Arg Gly lie Leu Pro lie Leu Lys Arg lie Arg Ala Val Phe 
545 550 555 560 

Asp Lys Val Gly lie Lys Asp His Glu Ser Val Val Val Arg lie Thr 
565 570 575 

Gly Cys Pro Asn Gly Cys Ala Arg Pro Tyr Met Ala Glu Val Gly Phe 
580 585 590 



3 



Val Gly Asp Gly Pro Asn Ser Tyr Gin lie Trp Leu Gly Gly Thr Pro 
595 600 605 



Asn Gin Ser Thr Leu Ala Glu Thr Phe Met Asn Lys Val Lys Leu Gin 
610 615 620 

Asp lie Glu Lys Val Leu Glu Pro Leu Phe Ser Tyr Trp Asn Ser Thr 
625 630 635 640 

Arg Gin Glu Gly Glu Ser Phe Gly Ser Phe Thr Arg Arg Thr Gly Phe 
645 650 655 

Asp Lys Leu Lys Glu Val Val Asn Lys Trp Ala Glu Ser Ala Ser Ala 
660 665 670 

Ala 



<210> 3 

<211> 2408 

<212> DNA 

<213> Glycine max 



<400> 3 

tgatgacgac 

agatcccaag 

tctcccttcc 

agtctgaaac 

tcataagata 

ccactcaatt 

ccagaagcta 

tttacctcac 

ccaggcagac 

ccattattag 

ttgctcctgc 

acattgctgc 

aaaagatttt 

gtacaaactt 

tcaaaattgc 

gtgttgttgt 

gtggaatggg 

gttacgtacc 

aaaatgggag 

gaattgaaaa 

gtgcattgcc 

aactttttta 

tgagggaggt 

tcttgactga 

gtttgctgca 

tcccattatg 

ggattcgtga 

taactggctg 

atggtccaaa 

gaagtttcat 

attattggaa 

gatttgagaa 

gccacaacct 

agcttcaaaa 

ccaaccaaaa 



gtcttttgga 
cttccatggc 
ttcatccact 
tgccactgtc 
tcctcttaac 
gatcaagttt 
ctctttcatg 
catggatgat 
gtttcagctc 
gaacatgggc 
agctcccctt 
gctcctcgct 
gacatcagaa 
cccggattcc 
tgttactgtg 
tgttaccgat 
aagaactcat 
aaaggaggat 
aagagatgac 
gtttagaagt 
agaatgggaa 
tggtcttcat 
tatcgagaag 
tgttcgtgct 
acctagattt 
tcctctggca 
tgtttttgat 
ccctaatggt 
tagctatcag 
ggacagggtg 
gcaaaagcgt 
gcttaaagaa 
caagcttttt 
caagactgct 
tggaaaaggc 



ccagccacca 
ttgaggtctt 
cgctctctct 
aagcgcagca 
gaggacattt 
catggtagct 
atacgcacta 
cttgctgacc 
catggtgttc 
tcgactcttg 
gcaagaaaag 
cctcagtctg 
ccacctgaag 
cccgagccca 
ccaactgata 
gacgatgggg 
aggttggaaa 
attttgtatg 
cgcaagtata 
gtagttgagc 
tttaaaagtt 
gttgataatg 
tataatttga 
gcatggaagc 
gtagatcccc 
attactgaag 
aaggttggcc 
tgtgctagac 
atttggcttg 
aagattctag 
caatctaaag 
tatattgaga 
gctgacaagg 
catcagttgg 
gaatgatttc 



cctcagcgcc 
cctccgcctc 
ccctcatacg 
aagtcgaaat 
tgacggatgc 
atcaacagta 
agaatccatg 
agtttgggat 
tcaagaagga 
gtgcttgtgg 
attacctctt 
gtttctacta 
tagttcaggc 
tctatggaac 
actccgtgga 
agcctcaagg 
ccacttttcc 
cagtgaaagc 
gtagattgaa 
aatattatgg 
atcttgggtg 
gtcgtattgg 
atgtaagaat 
gtcccattac 
tcaacataac 
ctgaacgtgg 
tgaagtatag 
catacatggc 
gaggaaacca 
accttgaaaa 
aatcatttgg 
aatgggaggg 
agacatatga 
ccatggaagt 
atttttactt 



gcttaaggac 
tgctctcccc 
tgctgtttcc 
attcaaagaa 
tcctaatata 
caatagagag 
cgggaaggtt 
tgggacgctt 
ccttaaaaca 
cgacctaaac 
tgctcaacaa 
tgatatttgg 
acgaaatgac 
tcagttcttg 
cattctcaca 
gttcaacata 
tcgcttggca 
aattgttgtt 
atatttgata 
paagaaattt 
gcatgaacag 
tggaaacatg 
cactccaaat 
aaccacgctt 
agcaatggca 
gatacctaac 
tgagtctgtg 
tgaacttgga 
taaacaaaca 
agttttggag 
tgacttcaca 
tccagtggta 
atcaatggat 
tatccgtaat 
aacgaaggaa 



cacaaagttc 
cgcaatgccc 
acgcctgcgc 
caaagcaatt 
agtgaagccg 
gagcgtggtt 
tccaaccaac 
cgcttgacca 
gtcatgggta 
aggaatgtgc 
actgctgaga 
gtggatgggg 
aattctcatg 
ccaaggaaat 
aatgatattg 
tatgttggtg 
gaaccaatag 
acacaacgag 
agctcttggg 
gaacctttcc 
ggcgatggca 
aaaaagacat 
cagaatatca 
gctcaagctg 
tgccctgctt 
atacttaagc 
gttgtaagga 
ctagttggtg 
tcattagctc 
cctttgtttt 
aaccgaatgg 
gcaccatcac 
gcattagcaa 
tatgttgctt 
gatgtatgtg 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
• 780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 



4 



atgttgcttt atggttgaca ggaatggtgg ataggcaact gaacacaact ctgttgttac 2160 
tgtgtggtaa ctcgggttcg actaaactaa tgtttgggtt tttgtttttt tatctgaaac 2220 
ggctttccgt agaatctttt ggttcatcat ttagatcgag tttctgaaca taaaataagc 2280 
ctttctgtca tttctgtatc caattttggg tgttcgacag cttggttttt cttcacaata 2340 
atcttgctag ccaagacctt tttccgattt tgcgcttgct ccaataaagt tcattaatca 2400 
ggatttgt 2408 

<210> 4 

<211> 687 

<212> PRT 

<213> Glycine max 

<400> 4 

Met Thr Thr Ser Phe Gly Pro Ala Thr Thr Ser Ala Pro Leu Lys Asp 
15 10 15 

His Lys Val Gin lie Pro Ser Phe His Gly Leu Arg Ser Ser Ser Ala 
20 25 30 

Ser Ala Leu Pro Arg Asn Ala Leu Ser Leu Pro Ser Ser Thr Arg Ser 
35 40 45 

Leu Ser Leu lie Arg Ala Val Ser Thr Pro Ala Gin Ser Glu Thr Ala 
50 55 60 

Thr Val Lys Arg Ser Lys- Val Glu lie Phe Lys Glu Gin Ser Asn Phe 
65 70 75 80 

lie Arg Tyr Pro Leu Asn Glu Asp lie Leu Thr Asp Ala Pro Asn lie 
85 90 95 

Ser Glu Ala Ala Thr Gin Leu lie Lys Phe His Gly Ser Tyr Gin Gin 
100 105 110 

Tyr Asn Arg Glu Glu Arg Gly Ser Arg Ser Tyr Ser Phe Met lie Arg 
115 120 125 

Thr Lys Asn Pro Cys Gly Lys Val Ser Asn Gin Leu Tyr Leu Thr Met 
130 135 140 

Asp Asp Leu Ala Asp Gin Phe Gly lie Gly Thr Leu Arg Leu Thr Thr 
145 150 155 ^ 160 

Arg Gin Thr Phe Gin Leu His Gly Val Leu Lys Lys Asp Leu Lys Thr 
165 17 0 17 5 

Val Met Gly Thr lie lie Arg Asn Met Gly Ser Thr Leu Gly Ala Cys 
180 185 190 

Gly Asp Leu Asn Arg Asn Val Leu Ala Pro Ala Ala Pro Leu Ala Arg 
195 200 205 

Lys Asp Tyr Leu Phe Ala Gin Gin Thr Ala Glu Asn lie Ala Ala Leu 
210 215 220 

Leu Ala Pro Gin Ser Gly Phe Tyr Tyr Asp lie Trp Val Asp Gly Glu 
225 230 235 240 

Lys lie Leu Thr Ser Glu Pro Pro Glu Val Val Gin Ala Arg Asn Asp 
245 250 255 



5 



Asn Ser His Gly 
260 

Thr Gin Phe Leu 
275 

Asp Asn Ser Val 
290 

Thr Asp Asp Asp 
305 

Gly Met Gly Arg 



Glu Pro lie Gly 
340 

Ala He Val Val 
355 

Tyr Ser Arg Leu 
370 

Arg Ser Val Val 
385 

Ala Leu Pro Glu 



Gly Asp Gly Lys 
420 

Gly Gly Asn Met 
435 

Leu Asn Val Arg 
450 

Arg Ala Ala Trp 
465 

Leu Leu Gin Pro 



Cys Pro Ala Phe 
500 

Gly He Pro Asn 
515 

Gly Leu Lys Tyr 
530 



Asn Gly Cys Ala 
545 

Gly Pro Asn Ser 



Thr Asn Phe Pro 



Pro Arg Lys Phe 
280 

Asp He Leu Thr 
295 

Gly Glu Pro Gin 
310 

Thr His Arg Leu 
325 

Tyr Val Pro Lys 



Thr Gin Arg Glu 
360 

Lys Tyr Leu He 
37 5 

Glu Gin Tyr Tyr 
390 

Trp Glu Phe Lys 
405 

Leu Phe Tyr Gly 



Lys Lys Thr Leu 
440 

He Thr Pro Asn 
455 

Lys Arg Pro He 
470 

Arg Phe Val Asp 
485 

Pro Leu Cys Pro 



He Leu Lys Arg 
520 

Ser Glu Ser Val 
535 

Arg Pro Tyr Met 
550 

Tyr Gin He Trp 
565 



Asp Ser Pro Glu 
265 

Lys He Ala Val 



Asn Asp lie Gly 
300 

Gly Phe Asn He 
315 

Glu Thr Thr Phe 
330 

Glu Asp He Leu 
345 

Asn Gly Arg Arg 



Ser Ser Trp Gly 
380 

Gly Lys Lys Phe 
395 

Ser Tyr Leu Gly 
410 

Leu His Val Asp 
425 

Arg Glu Val He 



Gin Asn He He 
460 

Thr Thr Thr Leu 
475 

Pro Leu Asn He 
490 

Leu Ala He Thr 
505 

He Arg Asp Val 



Val Val Arg He 
540 

Ala Glu Leu Gly 
555 

Leu Gly Gly Asn 
570 



Pro He Tyr Gly 
270 

Thr Val Pro Thr 
285 

Val Val Val Val 



Tyr Val Gly Gly 
320 

Pro Arg Leu Ala 
335 

Tyr Ala Val Lys 
350 

Asp Asp Arg Lys 
365 

He Glu Lys Phe 



Glu Pro Phe Arg 
400 

Trp His Glu Gin 
415 

Asn Gly Arg He 
4 30 

Glu Lys Tyr Asn 
445 

Leu Thr Asp Val 



Ala Gin Ala Gly 
480 

Thr Ala Met Ala 
495 

Glu Ala Glu Arg 
510 

Phe Asp Lys Val 
525 

Thr Gly Cys Pro 



Leu Val Gly Asp 
560 

His Lys Gin Thr 
575 



Ser Leu Ala Arg 
580 

Lys Val Leu Glu 
595 

Lys Glu Ser Phe 
610 



Ser Phe Met 



Pro Leu Phe 



Gly Asp Phe 
615 



Asp Arg 
585 



Val Lys 
Trp Lys 
Thr Asn Arg Met 



Tyr Tyr 
600 



lie Leu Asp Leu Glu 
590 

Gin Lys Arg Gin Ser 
605 

Gly Phe Glu Lys Leu 
620 



Lys Glu Tyr lie 
625 

His Asn Leu Lys 



Glu Lys Trp 
630 

Leu Phe Ala 
645 



Glu Gly Pro Val Val Ala Pro Ser Arg 
635 640 

Asp Lys Glu Thr Tyr Glu Ser Met Asp 
650 655 



Ala Leu Ala Lys 
660 



Leu Gin Asn 



Lys Thr Ala His Gin Leu Ala Met Glu 
665 670 



Val lie Arg Asn 
675 



Tyr Val Ala Ser Asn Gin Asn Gly Lys Gly Glu 
680 685 



<210> 5 

<211> 1152 

<212> DNA 

<213> Triticum 



aestivum 



<400> 5 

ggcgatagtt 

gaagtatctg 

tgggaagaag 

gtggcaggag 

tggggggcaa 

tattactcca 

aactgcagct 

aacctccatg 

agggatcctg 

tgaggagtct 

ggcagaggtt 

accaaaccag 

gaaagttttg 

tggaagcttc 

ggggtcagcg 

ctggggtgag 

ggagaggagg 

tctgaagaag 

tggataactc 

aaaaaaaaaa 



gttacacaga 
cttgacagct 
tttgaagatt 
cagggtgatg 
gcaaagaaaa 
aaccaaaacc 
cttgctcaag 
gcatgccctg 
ccaattctta 
gtagtggtga 
ggctttgttg 
accaccttgg 
gaaccactgt 
acaaaccgaa 
tcagccgcat 
aatctggtgg 
aggaaacctg 
ttgctccttt 
cgttggcccc 
aa 



gggaaaatgg 
ggggaattga 
tccgcccatt 
gtaaattatt 
ctctgcgaga 
ttatcttatg 
ctggcctgtt 
ccttacctct 
aacgaattag 
ggataactgg 
gtgacggccc 
cagagacgtt 
tttcctattg 
tgggatttga 
gagagttgtc 
cgaccaatta 
tcaattccgt 
gtgtttgttg 
tttgtttagc 



aagaagagat 
caagtttcgg 
gccggaatgg 
ctatggagtg 
gataattgag 
tggggttgat 
ggaaccaaag 
gtgccctcta 
agcagttttt 
ctgccccaat 
aaacagctac 
tatgaataaa 
gaatagcacg 
gcaactgaag 
tttgctggac 
ctccacggat 
tgacaggcgg 
tgaggtttta 
ctgagaataa 



gaccgcaggt 
gccgaagctg 
cagttcaaca 
catgttgata 
aagtatagct 
caggcatgga 
gatgttgatc 
gcacaaacag 
gacaaggttg 
ggatgcgcca 
cagatatggc 
gtgaagcttc 
cgccaggaag 
gaggtggtga 
aaatcccagc 
tacttttata 
aggacgaaga 
tttttttgtg 
attccttgca 



atagcagact 
aaaaatacta 
gctaccttgg 
atggtcgtct 
tggatgttag 
gagaacccat 
tcctgaacat 
aagctgaacg 
gtatcaagga 
gaccatatat 
ttggaggaac 
aagatattga 
gcgaatcctt 
acaagtggga 
accatttttg 
taaaaactta 
aagagccggg 
tgtacttgta 
aaaaaaaaaa 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1152 



<210> 6 

<211> 286 

<212> PRT 

<213> Triticum aestivum 

<400> 6 

Ala lie Val Val Thr Gin Arg Glu Asn Gly Arg Arg Asp Asp Arg Arg 

1 5 10 " 15 



Tyr Ser Arg Leu Lys Tyr Leu Leu Asp Ser Trp Gly lie Asp Lys Phe 
20 25 30 



7 



Arg Ala Glu Ala Glu Lys Tyr Tyr Gly Lys Lys Phe Glu Asp Phe Arg 
35 40 45 

Pro Leu Pro Glu Trp Gin Phe Asn Ser Tyr Leu Gly Trp Gin Glu Gin 
50 55 60 

Gly Asp Gly Lys Leu Phe Tyr Gly Val His Val Asp Asn Gly Arg Leu 
65 70 75 " " 80 

Gly Gly Gin Ala Lys Lys Thr Leu Arg Glu lie lie Glu Lys Tyr Ser 
85 90 95 

Leu Asp Val Ser lie Thr Pro Asn Gin Asn Leu lie Leu Cys Gly Val 
100 105 110 

Asp Gin Ala Trp Arg Glu Pro lie Thr Ala Ala Leu Ala Gin Ala Gly 
115 120 125 

Leu Leu Glu Pro Lys Asp Val Asp Leu Leu Asn lie Thr Ser Met Ala 
130 135 140 

Cys Pro Ala Leu Pro Leu Cys Pro Leu Ala Gin Thr Glu Ala Glu Arg 
145 150 155 160 

Gly lie Leu Pro lie Leu Lys Arg lie Arg Ala Val Phe Asp Lys Val 
165 170 175 

Gly lie Lys Asp Glu Glu Ser Val Val Val Arg lie Thr Gly Cys Pro 
180 185 190 

Asn Gly Cys Ala Arg Pro Tyr Met Ala Glu Val Gly Phe Val Gly Asp 
195 200 , 205 

Gly Pro Asn Ser Tyr Gin lie Trp Leu Gly Gly Thr Pro Asn Gin Thr 
210 215 220 

Thr Leu Ala Glu Thr Phe Met Asn Lys Val Lys Leu Gin Asp lie Glu 
225 230 235 ~ 240 

Lys Val Leu Glu Pro Leu Phe Ser Tyr Trp Asn Ser Thr Arg Gin Glu 
245 250 255 

Gly Glu Ser Phe Gly Ser Phe Thr Asn Arg Met Gly Phe Glu Gin Leu 
260 265 270 

Lys Glu Val Val Asn Lys Trp Glu Gly Ser Ala Ser Ala Ala 
275 280 285 

<210> 7 
<211> 635 
<212> PRT 
<213> Zea mays 

<400> 7 

Met Ser Gly Ala He Gly Gly Ala Glu Val His Gly Phe Arg Gly Ala 
15 10 15 

Ala Ala Gin Leu Pro Arg Ser Arg Val Leu Gly Arg Pro He Arg Val 
20 25 30 



8 



Ala Pro Pro Ala Ala Ala Arg Pro Gly Gly Ala Ser Ala Gly Ser He 
35 40 45 



Arg Ala Val Ser Ala Pro Ala Lys Lys Asp Ala Ser Glu Val Lys Arg 
50 55 60 

Ser Lys Val Glu lie lie Lys Glu Lys Ser Asn Phe Leu Arg Tyr Pro 
65 70 75 " 80 

Leu Asn Glu Glu Leu Val Ser Glu Ala Pro Asn lie Asn Glu Ser Ala 
85 90 95 

Val Gin Leu lie Lys Phe His Gly Ser Tyr Gin Gin Thr Asp Arg Asp 
100 105 110 

Val Arg Gly Gin Lys Asn Tyr Ser Phe Met Leu Arg Thr Lys Asn Pro 
115 120 125 

Cys Gly Lys Val Pro Asn Gin Leu Tyr Leu Ala Met Asp Thr Leu Ala 
130 135 140 

Asp Glu Phe Gly lie Gly Thr Leu Arg Leu Thr Thr Arg Gin Thr Phe 
145 150 155 160 

Gin Leu His Gly Val Leu Lys Lys Asn Leu Lys Thr Val Leu Ser Thr 
165 "* 170 175 

Val lie Lys Asn Met Gly Ser Thr Leu Gly Ala Cys Gly Asp Leu Asn 
180 185 190 

Arg Asn Val Leu Ala Pro Ala Ala Pro Tyr Val Lys Lys Asp lie Leu 
195 200 205 

Phe Ala Gin Gin Thr Ala Glu Asn lie Ala Ala Leu Leu Thr Pro Gin 
210 215 220 

Ser Gly Ala Tyr Tyr Asp Leu Trp Val Asp Gly Glu Lys lie Met Ser 
225 230 235 ~ 240 

Ala Glu Glu Pro Pro Glu Val Thr Lys Ala Arg Asn Asp Asn Ser His 
245 250 255 

Gly Thr Asn Phe Pro Asp Ser Pro Glu Pro lie Tyr Gly Thr Gin Tyr 
2 60 2 65 270 

Leu Pro Arg Lys Phe Lys Val Ala Val Thr Ala Ala Gly Asp Asn Ser 
275 280 285 

Val Asp lie Leu Thr Asn Asp lie Gly Val Val Val Val Ser Asp Asp 
290 295 300 

Ala Gly Glu Pro lie Gly Phe Asn lie Tyr Val Gly Gly Gly Met Gly 
305 310 315 320 

Arg Thr His Arg Val Glu Thr Thr Phe Pro Arg Leu Ala Asp Pro Leu 
325 330 335 

Gly Tyr Val Pro Lys Glu Asp lie Leu Tyr Ala lie Lys Ala lie Val 
340 345 350 
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Val Thr Gin Arg Glu Asn Gly Arg Arg Asp Asp Arg Lys Tyr Ser Arg 
355 360 365 

Met Lys Tyr Met lie Asp Arg Trp Gly lie Asp Arg Phe Arg Ala Glu 
370 375 380 

Val Glu Lys Tyr Tyr Gly Lys Lys Phe Glu Ser Phe Arg Pro Leu Pro 
385 390 395 400 

Glu Trp Gin Phe Asn Ser Tyr Leu Gly Trp Gin Glu Gin Gly Asp Gly 
405 410 " 415 

Lys Leu Phe Tyr Gly Val His Val Asp Asn Gly Arg Val Gly Gly Gin 
420 425 430 

Ala Lys Lys Thr Leu Arg Glu lie lie Glu Lys Tyr Asn Leu Asp Val 
435 440 445 

Ser lie Thr Pro Asn Gin Asn Leu lie Leu Cys Gly lie Asp Gin Ala 
4 50 4 55 4 60 

Trp Arg Glu Pro lie Thr Thr Ala Leu Ala Gin Ala Gly Leu Leu Glu 
465 470 475 480 

Pro Lys Asp Val Asp Pro Leu Asn Leu Thr Ala Met Ala Cys Pro Ala 
485 490 " 495 

Leu Pro Leu Cys Pro Leu Ala Gin Thr Glu Ala Glu Arg Gly lie Leu 
500 505 510 

Pro lie Leu Lys Arg lie Arg Ala Val Phe Asn Lys Val Gly lie Lys 
515 520 525 

Asp Ser Glu Ser Val Val Val Arg lie Thr Gly Cys Pro Asn Gly Cys 
530 535 54 0 

Ala Arg Pro Tyr Met Ala Glu Leu Gly Phe Val Gly Asp Gly Pro Lys 
545 550 555 560 

Ser Tyr Gin lie Trp Leu Gly Gly Thr Pro Asn Gin Ser Thr Leu Ala 
565 570 575 

Glu Ser Phe Met Asp Lys Val Lys Leu Asp Asp lie Glu Lys Val Leu 
580 585 ^ 590 

Glu Pro Leu Phe Thr Tyr Trp Asn Gly Thr Arg Gin Glu Gly Glu Ser 
595 600 ~ 605 

Phe Gly Ser Phe Thr Asn Arg Thr Gly Phe Asp Lys Leu Lys Glu Val 
610 615 620 

Val Asn Lys Trp Ala Glu Ser Pro Ser Ala Ala 
625 630 635 

<210> 8 

<211> 693 

<212> PRT 

<213> Nicotiana tabacum 
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<400> 8 
Met Thr Thr Ser 
1 

Pro Asn Pro Lys 
20 

Ser Asn Ser Leu 
35 

Ser Pro Ser Asn 
50 

Lys Pro Ala Ala 
65 

Glu Gin Ser Asn 



Asp Ala Pro Asn 
100 

Gly Ser Tyr Met 
115 

Ser Phe Met Leu 
130 

Leu Tyr Leu Val 
145 

Leu Arg Leu Thr 



Lys Asn Leu Lys 
180 

Thr Leu Gly Ala 
195 

Ala Pro Phe Ala 
210 

Asn lie Ala Ala 
225 

Trp Val Asp Gly 



Lys Ala Arg Asn 
260 

Glu Pro lie Tyr 
275 

Val Thr Val Pro 
290 

Gly Val Val Val 
305 



Phe Gly Ala Ala 
5 

Leu Gin lie His 



Leu Leu Ser Arg 
40 

Pro Ser Ser lie 
55 

Val Glu Pro Lys 
70 

Phe lie Arg Tyr 
85 

lie Asn Glu Ala 



Gin Tyr Asp Arg 
120 

Arg Thr Lys Asn 
135 

Met Asp Asp Leu 
150 

Thr Arg Gin Thr 
165 

Thr Val Met Ser 



Cys Gly Asp Leu 
200 

Lys Lys Asp Tyr 
215 

Leu Leu Thr Pro 
230 

Glu Lys Val Met 
245 

Asp Asn Ser His 



Gly Thr Gin Phe 
280 

Thr Asp Asn Ser 
295 

Val Ser Asn Glu 
310 



lie Asn lie Ala 
10 

Asn Phe Ser Gly 
25 

Arg Leu His Val 



Val Arg Ala Val 
60 

Arg Ser Lys Val 
75 

Pro Leu Asn Glu 
90 

Ala Thr Gin Leu 
105 

Asp Glu Arg Gly 



Pro Gly Gly Glu 
140 

Ala Asp Gin Phe 
155 

Phe Gin Leu His 
170 

Thr He He Lys 
185 

Asn Arg Asn Val 



Met Phe Ala Lys 
220 

Gin Ser Gly Phe 
235 

Thr Ala Glu Pro 
250 

Gly Thr Asn Phe 
265 

Leu Pro Arg Lys 



Val Asp He Phe 
300 

Asp Gly Glu Pro 
315 



Val Ala Asp Asp 
15 

Leu Lys Ser Thr 
30 

Phe Gin Ser Phe 
45 

Ser Thr Pro Ala 



Glu lie Phe Lys 
80 

Glu lie Leu Asn 
95 

He Lys Phe His 
110 

Gly Arg Ser Tyr 
125 

Val Pro Asn Arg 



Gly He Gly Thr 
160 

Gly Val Leu Lys 
175 

Asn Met Gly Ser 
190 

Leu Ala Pro Ala 
205 

Gin Thr Ala Asp 



Tyr Tyr Asp Val 
240 

Pro Glu Val Val 
255 

Pro Asp Ser Pro 
270 

Phe Lys He Ala 
285 

Thr Asn Asp He 



Gin Gly Phe Asn 
320 
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lie Tyr Val Gly 



Phe Pro Arg Leu 
34 0 

Leu Tyr Ala Val 
355 

Arg Asp Asp Arg 
370 

Gly lie Glu Lys 
385 

Phe Gin Pro Cys 



Gly Trp His Glu 
420 

Asp Asn Gly Arg 
435 

lie Glu Lys Tyr 
450 

lie Leu Cys Asn 
4 65 

Leu Ala Gin Gly 



Leu Thr Ala Met 
500 

Thr Glu Ala Glu 
515 

lie Phe Glu Arg 
530 

lie Thr Gly Cys 
545 

Gly Leu Val Gly 



Thr Pro Asn Gin 
580 

Val Gin Asp Leu 
595 

Arg Lys Arg Gin 
610 

Gly Phe Glu Lys 
625 



Gly Gly Met Gly 
325 

Ala Glu Pro Leu 



Lys Ala He Val 
360 

Arg Tyr Ser Arg 
375 

Phe Arg Ser Val 
390 

Arg Glu Leu Pro 
405 

Ala Gly Asp Gly 



Val Lys Gly Ala 
440 

Asn Leu Asn Val 
455 

He Arg Gin Ala 
470 

Gly Leu Leu Gin 
485 

Ala Cys Pro Ala 



Arg Gly He Pro 
520 

Val Gly Leu Lys 
535 

Pro Asn Gly Cys 
550 

Asp Gly Pro Asn 
565 

Thr Ser Leu Ala 



Glu Lys Val Leu 
600 

Ser Lys Glu Ser 
615 

Leu Gly Glu Phe 
630 



Arg Thr His Arg 
330 

Gly Tyr Val Pro 
345 

Val Thr Gin Arg 



Leu Lys Tyr Leu 
380 

Thr Glu Gin Tyr 
395 

Glu Trp Glu Phe 
410 

Ser Leu Phe Cys 
425 

Met Lys Lys Ala 



Arg Leu Thr Pro 
460 

Trp Lys Arg Pro 
475 

Pro Arg Tyr Val 
490 

Phe Pro Leu Cys 
505 

Asp He Leu Lys 



Tyr Ser Glu Ser 
540 

Ala Arg Pro Tyr 
555 

Ser Tyr Gin He 
570 

Lys Thr Phe Lys 
585 

Glu Pro Leu Phe 



Phe Gly Asp Phe 
620 

Val Glu Lys Trp 
635 



Met Glu Thr Thr 
335 

Lys Glu Asp He 
350 

Glu Asn Gly Arg 
365 

Leu Ser Ser Trp 



Tyr Gly Lys Lys 
400 

Lys Ser Tyr Leu 
415 

Gly Leu His Val 
430 

Leu Arg Glu Val 
445 

Asn Gin Asn lie 



He Thr Thr Val 
480 

Asp Pro Leu Asn 
495 

Pro Leu Ala He 
510 

Arg Val Arg Ala 
525 

Val Val He Arg 



Met Ala Glu Leu 
560 

Trp Leu Gly Gly 
57 5 

Asp Lys Leu Lys 
590 

Phe His Trp Arg 
605 

Thr Asn Arg Met 



Glu Gly He Pro 
640 
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Glu Ser Ser Ser Arg Tyr Asn Leu 
645 

Tyr Glu Ala Met Asp Ala Leu Ala 
660 

Gin Leu Ala lie Glu Val Val Arg 
675 680 

Gly Lys Ser Met Asp 
690 



Lys Leu Phe Ala Asp Arg Glu Thr 
650 655 

Ser lie Gin Asp Lys Asn Ala His 
665 670 

Asn Tyr Val Ala Ser Gin Gin Asn 
685 
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